Abstract
INTRODUCTION
Solar energy is a very large, inexhaustible bit dilute source of energy. The power from the sun intercepted by the earth is approximately 1.8 x 10 11 MW which is many thousands of times larger than the present consumption rate on the earth of all commercial energy sources. Thus, in principle, solar energy could supply all the present and future energy needs of the world on a counting basis. This makes it one of the most promising of the unconventional energy sources. Solar concentrator is a device that allows the collection of sunlight from a large area and focusing it on a smaller receiver or exit. A conceptual representation of a solar concentrator used in harnessing the power from the sun to generate electricity is shown in Figure 1 . The material used to fabricate the concentrator varies depending on the usage. For solar thermal, most of the concentrators are made from mirrors while for the BIPV system, the concentrator is either made of glass or transparent plastic. These materials are far cheaper than the PV material. The cost per unit area of a solar concentrator is therefore much cheaper than the cost per unit area of a PV material. By introducing this concentrator, not only the same amount of energy could be collected from the sun, the total cost of the solar cell could also be reduced.
Fig -1:
Generating electricity from the sun, with and without a solar concentrator. 1) The cover plate consists of the heating and spraying arrangement with two heaters and water spray nozzles and one sand spray nozzle. 2) The cover plate is made up of insulating material with slots for the heating and spraying elements.
Fig -2:

Heating Element and Sprays
1) The heating element is a finned air heater as it provides required heating.
2) The temperature of the heater can be controlled by using a thermostat.
3) The size of the finned heater: 160x60 mm. 4) Diameter of the holes provided: 20 mm and length greater than the heater thickness. 5) Metal nozzles (usually mild steel) are provided for both the sprays. The length of the nozzles is more than the thickness of the heating element.
Chamber
1) The walls of the chamber are insulated from the inside for creating ambient conditions. 2) The chamber is given slope such that the bottom square portion is larger than the upper portion. 3) A glass cover is provided as the opening for the chamber.
Drain
1) Drain hole for the exit of water and also contains a concentric pipe entering through it for the cooling of the rear side of the plate.
Advantages:
1) The nozzles are arranged such that the central portion of the plate is affected which is usually favoured while further testing of the test plate. 2) The top cover plate is made up of insulating material for safety.
3) The length of the nozzle is longer such that the water or the sand is not sprayed on the heating element. 4) A thermostat is provided for regulating the temperature of the heating element. 
Specifications
Fabrication of the Chamber
The setup for the weathering chamber was manufactured at SKNCOE workshop. The workshop staff helped in some of the complex operations. 
REFLECTIVITY MEASUREMENT METHODS
Pyranometer
A Pyranometer is a type of actinometer used to measure broadband solar irradiance on a planar surface and is a sensor that is designed to measure the solar radiation flux density (in watts per meter square) from a field of view of 180 degrees. The solar radiation spectrum extends approximately from 300 to 2,800 nm. Pyranometer usually cover that spectrum with a spectral sensitivity that is as "flat" as possible.
Advantages:
1) Portable and inexpensive.
2) Applies equally well curved surfaces.
3) Low temperature response, which is an advantage when working under extreme climate conditions. 4) Low non-linearity.
Restrictions in measurement:
1) The sky must be clear, particularly around the sun.
2) The spectral distribution of incident solar irradiance (Ii) and the incidence angle (θ) of the solar beam both vary with hour of day and day of year. 2) Highly selective blue TiNOX energy absorber coatings take up a lot of energy --some 95% of incident solar radiation --and convert it into heat energy. 3) Conventional absorbers lose a large part of that energy as heat radiation. In contrast, TiNOX energy coatings have an extremely low thermal emissivity of less than 4% in the infrared range to prevent such heat losses. 4) Once the energy has been converted into heat, it stays trapped within the TiNOX absorber. 5) The high performance of the absorber layer therefore requires the greatest possible degree of absorption within the solar radiation range and the lowest possible degree of emissivity in the heat radiation range. 6) TiNOX energy fulfils this requirement ideally: Solar absorption α= 95% Thermal emissivity ε < 4% 1) In this test sand is sprayed in ppm on the surface of the plate with the help of pump. 2) Different types of sand were used since plate can be used at any location in the world. 3) In our case the sand is made to fall vertically downwards from a particular height of 1.5-2m.
ACCELERATED CHAMBER TESTING
Sand Abrasion Testing
Results
1)
Damage caused by windblown sand is proportional to the particle momentum. 2) Cumulative damage to surfaces is proportional to the sum of damage caused at certain wind velocities multiplied by the infliction time. 
Sand Abrasion Test on Front Side of the Mirror
Salt Water Spray
1) This test is similar to the sand abrasion test only difference is mixture of salt and water is used instead of sand.
2) The procedure is same for this test. Graphical Representation: 6. RESULTS
Salt Spray Test on the Mirror
Test on Front Side of the Mirror
1) Incident radiation = [ (I g -I d )/cos (90-α) ]
2) Reflected Radiation = (ρ 2 )*(Incident Radiation) (Observed) 
Salt Spray Test on Front Side
CONCLUSIONS
The various test conditions required were water, salt, sand and temperature effects. When the chamber was manufactured, salt spray test was conducted on both the sides of the solar mirror. The reflectivity of the unused mirrors was first obtained from the reflectivity setup. Then the same mirrors were subjected to the salt spray and the readings were observed. From the observed readings it is clear that the amount of reflected radiation decreased by the test conducted on the solar mirror. The results obtained were far more different from the expected values. The reflected radiation was almost half of the initial value at some points. Hence the test showed the actual variation in the radiations which is helpful in designing the mirrors with specific properties that are resistant to such condition. Even if the upgrade to these special mirrors is not possible, one can prepare a maintenance schedule based on the results. This will ensure high reflectivity of the solar mirrors during their operation.
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